ABSTRACT
INTRODUCTION
In the era of unfavorable economic conditions, people have tendency to use cooking oil repeatedly (repeatedly heated). Cooking oil is usually used for 3-4 times frying and after that, it is not used anymore and is often referred to as waste cooking oil (Rifqi et al 2012) . The average use of cooking oil is around 137,309 per year and will continue to increase at certain events, such as Eid, Christmas and New Year (Mansyur & Fauzan 1999) . According to Food Consumption Statistics data (Ministry of Agriculture of RI 2012), the consumption of pieced fried foods increased from 2010 to 2011. In 2010, fried food consumption was 94.744 pieces per capita. Whereas, in 2011, it was 101.105 per capita. According to Suleeman and Sulastri (2006) , of the 22 types of snacks asked in Susenas, fried food are the most preferred snacks in Indonesia. The 2002 consumption module of Susenas data stated that fried food are chosen by almost half of households in Indonesia (49%).
In general, fried food vendors do not control the frying temperature and use frying oil repeatedly, so it can accelerate the damage of cooking oil. According to Birowo (2000) , this is very dangerous for health. Damaged (waste) cooking oil triggers degenerative diseases, such as hyperlipidemia, cardiovascular disease and fatty liver. The disease is associated with excessive consumption of saturated fat and exposure to free radicals. Peroxide numbers are used as a marker of oxidative damage to oil and show free radicals measured as toxic peroxides. In a study, the provision of waste cooking oil with peroxide number of 118 mek/kg in the group of rats given with 1 ml/day waste cooking oil for 28 days produced the highest MDA (Malondialdehyde) value which was 0.189 mg/ml. In the normal group, the concentration was 0.078 mg/ml. This shows that natural antioxidants in experimental animals are not sufficient to prevent free radicals in the positive control group (Ulilalbab et al 2012) . According to Suryohudoyo (2000) , an increase in MDA is a sign of oxidative damage by free radicals in cell membranes.
Effervescent purple rosella antioxidants have been shown to be effective in counteracting free radicals from waste cooking oil with biomarkers of serum MDA (Ulilalbab et al 2012) , so further studies are needed to determine whether antioxidant steeping powder of red rosella petals can counteract free radicals in Sprague dawley rats that are administered with cooking oil. Red rosella petals are chosen since the anthocyanin content is highest compared to other parts of the plant (Esa et al 2010) . This study examined the benefits of 540 mg/kgBW and 810 mg/kgBW red rosella petal powder on its ability to counteract free radicals by observing serum MDA biomarkers in Sprague Dawley rats that were exposed to waste cooking oil.
MATERIALS AND METHODS
The instruments used in this study included spatulas, glass beakers, measuring cups, dark bottles, digital scales, rat cages, special animal drinking bottles, sonde, and spectrophotometer. The materials used were Sprague dawley rats, waste cooking oil, standard feed, mineral water and red rosella petals.
This was a True Experimental Laboratory study with post test only control group design. The design of the treatment in this study was Completely Randomized Design (CRD). The sample consisted of 24 healthy male Sprague dawley rats aged 3-4 months with weight of 170-200 g, selected by random sampling to be divided into four groups. Each group consisted of 6 rats, namely: Group I: negative control (normal group), receiving standard feed and distilled water in the morning (as placebo), not receiving waste cooking oil and not receiving rosella petal powder; Group II: positive control (exposure group), receiving standard feed, distilled water in the morning (as placebo) and then receiving waste cooking oil as much as 2 ml/kgBW during the day; Group III: treatment group that received standard feed, brew of red rosella powder of 540 mg/kgBW p.o in the morning and 2 ml waste cooking oil/kgBW during the day; and Group IV: treatment group that received standard feed, brew of red rosella powder of 810 mg/kgBW p.o in the morning and 2 ml/kgBW waste cooking oil during the day.
The feed of experimental animals used POKPHAND CP 591 brand with composition of 13.0% water, 18.0-20.0% protein, 3.0% fat, 6.0% fiber, 7.0% ash, 0.9% calcium, and 0.6% phosphorus. The ingredients used in feed formulations included corn, bran, fish flour, soybean meal, coconut cake, meat and bone flour, wheat shards, peanut meal, leaf flour, canola, vitamins, calcium, phosphate and trace minerals. The provision of waste cooking oil and administration of red rosella petals was done for 21 days. The study was conducted at the Gadjah Mada University Inter-University Center Laboratory, Central for Drug Evaluation and Analysis (C-DEA) Laboratory of the University of Surabaya Pharmacy Faculty, and the UB Food Quality and Food Safety Testing Laboratory.
In the initial stage, normality analysis was carried out with the Shapiro-Wilk test and homogeneity test with Levene's test. The data were normal and homogeneous, then an analysis of comparison between groups with One Way Anova test was carried out. There was a significant difference, then the test continued with the Tukey HSD test to determine further the difference in each treatment group.
RESULTS
Antioxidant testing was done by DPPH (a, a diphenyl picryl hydrazil) method with the absorbance used of λ=516.5 nm. The results of the analysis of antioxidant activity (DPPH test) from red rosella petal brew is presented in Table 1 . Based on the results of the study, serum MDA values were obtained. The results of serum MDA analysis are presented in Fig. 1 . Fig. 1 . Mean serum MDA value. Fig. 1 shows that the mean value of the MDA in the control group is negative at 1.66 nmol/ml. Mean MDA value of the positive control group was 7.85 nmol/ml. Mean MDA value in group receiving injection of red rosella petals in a dose of 540 mg/kgBW was 5.12 nmol/ml. Mean MDA value group in group receiving red rosella petal in a dose of 810 mg/kgBW was 2.22 nmol/ml. The highest MDA value was in positive control, while the lowest was in negative control. In treatment group, the lowest MDA value approaching that of the negative control group was on the treatment of giving red roselle petals in a dose of 810 mg/kgBW. Table 2 shows that the serum MDA values in all groups have significant differences. MDA values from the highest to the lowest were those in positive control group, group receiving 540 mg/kgBW red rosella petals, 810 mg/kgBW red rosella petals, and in negative control, consecutively. 
DISCUSSION
This study proved that the antioxidant activity of red rosella petals at 810 mg/kgBW was higher than the dose of 540 mg/kgBW. According to Adenipekun (1998) , red rosella contains citric acid of 4 gr/100 g. According to Gordon (1990) , citric acid is a secondary antioxidant that provides synergistic effect by donating H+ ions which can regenerate primary antioxidants, thereby increasing the effectiveness of the primary antioxidants. Esa et al's (2010) study stated that rosella petals extracted using water have the highest antioxidant activity compared to other parts of this plant. The highest total value of antioxidant activity to the lowest in each part of the plant are petals (54.1%), seeds (45.9%), leaves (27.9%), and stems (10.7%). This study used rosella petals as it the highest antioxidant activity when brewed using water compared to other parts of rosella plant.
Rosella is a source of phenols (Owoade et al 2015) . The highest component of phenol is flavonoids. According to Setijowati et al (1998) , flavonoids are secondary antioxidants. Secondary antioxidants have a function by composing fat peroxide into a stable end product. Secondary antioxidants have a function to counteract free radicals and prevent chain reactions. Besides containing flavonoids, rosella also contains ascorbic acid 6.7 mg/100gr (Morton 1999 ) and citric acid 4 gr/100 g (Adenipekun 1998 ). According to Mahdavi et al (1995) , oxygen catcher, such as ascorbic acid, reacts with free oxygen and transfers it to a closed system. Ascorbic acid and citric acid can be classified as oxygen catcher or chelate. This antioxidant can act as a hydrogen donor to the oxidizing radical so that it can renew the primary antioxidant. Therefore, phenolic antioxidants can be used at low concentrations if it is synergistical and added simultaneously.
Malondialdehyde (MDA) is one of the end products of lipid peroxidation which is toxic to living cells. In addition, MDA is a measure of free radicals contained in the body and is considered a biomarker that is often used to determine the level of oxidative stress (Wulandari 2002) . The results showed that the negative control group had the lowest MDA value (1.66 nmol/ml) compared to other groups. This is because in this group the cooking oil was not given so that the resulting MDA values tended to be lower than in other groups. The highest MDA value was found in the positive control group (7.85 nmol/ml) because the positive control group was exposed to the source of free radicals in the form of waste cooking oil without being given any antioxidant intake. Waste cooking oil contained triglycerides which have unsaturated (double) chains that experience autooxidation to form free radicals (Ketaren 1986), which can cause oxidative stress.
Positive control groups showed conditions of oxidative stress characterized by free radicals. High free radicals are characterized by increased serum MDA values. According to Favier (1995) , MDA is the end product of lipid peroxidation process. The high value of serum MDA is influenced by lipid peroxidation caused by free radicals. The presence of antioxidants will be able to reduce the number of free radicals. Cotran and Kumar (1999) stated that a situation where there is an imbalance between the production of oxygen-derived compounds and the body's antioxidant system is the situation that triggers stress oxidative conditions, where one of the parameters is the increase in the production of free radical derivatives.
Further test results showed that all groups were significantly different. This is because the negative control group was only treated with standard feed without the use of waste cooking oil or the provision of red roselle petals so that the serum MDA value tended to be normal (1.66 nmol/ml) and lowest compared to other groups. Whereas, the positive control group had the highest serum MDA value (7.85 nmol/ml) compared to other groups. This indicated that in the positive control group oxidative stress occurred because this group received only cooking oil and standard feed without the provision of antioxidant intake.
In positive control group, the absence of antioxidant intake caused free radicals in the blood to increase. This was characterized by an increase in the value of serum MDA. The high serum MDA value is caused by the absence of antioxidant intake that can neutralize fat peroxidation reaction. Fat peroxidation is a chain reaction to unsaturated fatty acids (PUFAs) triggered by free radicals (Suryohudoyo, 1997) . Arief (2000) in his study also stated that the presence of free radicals in the absence of antioxidants as an inhibitor, causing the rat serum MDA value to increase. The prevention of oxidative stress is caused by inhibiting the increase in MDA value as a biomarker of the amount of free radicals present in the body.
The brew of red rosella petals in doses of 540 mg/kgBW and 810 mg/kgBW provided a significant antioxidant effect in preventing oxidative stress. This was indicated by the MDA value in doses of 540 mg/kgBW and 810 mg/kgBW which was lower than the that in positive control group. According to Favier (1995) , MDA is the final product of lipid oxidation. High MDA value is influenced by lipid peroxidation, which indirectly shows the high number of free radicals. The presence of antioxidant performance in both doses of red rosella petals can reduce the effects of free radicals which can cause oxidative stress. Red roselle petal steeping in dose of 810 mg/kgBW (EC50=247.82 bpj) showed the best results in lowering MDA value because its antioxidant activity was higher than that in the rosella petal in a dose of 540 mg/kgBW (EC50=407.52 bpj).
CONCLUSION
Red rosella petal brew dosed of 540 mg/kgBW had EC50 value=407.52 ppm, while the red rosella petal brew dosed of 810 mg/kgBW had EC50=247.82 ppm. Waste cooking oil used in this study had peroxide number of 8.92 meq/kg. Red roselle petal steeping in doses of 540 mg/kgBW and 810 mg/kgBW is effectively able to reduce the MDA serum of Sprague dawley rats. Roselle petal steeping dose of 810 mg/kgBW was most effective in reducing the MDA serum of Sprague dawley rats. In the negative control group, the MDA value was the lowest, whereas in the positive control group the MDA value was the highest compared to other groups.
